We have shown that administration of estrogen which increases prolactin (PRL) synthesis in the rat may be mediated by an increase in poly [adenosine diphosphate ribose (ADP-ribose)] synthesis. Present investigation was attempted to study whether poly (ADP-ribose) synthesis is involved in rat PRL gene expression during early pregnancy.
We have shown that administration of estrogen which increases prolactin (PRL) synthesis in the rat may be mediated by an increase in poly [adenosine diphosphate ribose (ADP-ribose)] synthesis. Present investigation was attempted to study whether poly (ADP-ribose) synthesis is involved in rat PRL gene expression during early pregnancy. Anterior pituitaries were obtained on days 0, 2, 4, 6, 8, 10 and 12 of pregnancy (group C). Another group of pregnant rats was given nicotinamide, an inhibitor of poly (ADP-ribose) synthesis twice a day intra-peritoneally from day 0 to the day of sacrifice (group N). Serum estradiol (E2) concentration was determined by radioimmunoassay. PRL mRNA was measured by cytoplasmic dot hybridization using 32P-labeled cDNA.
Poly (ADP-ribose) synthesis was assessed by incubating purified nuclei with 14C-nicotinamide adenine dinucleotide.
The serum concentration of E2 increased between days 2 and 4, and on day 6 it decreased to the level of day 0. It remained low until day 12. No difference in the serum E2 level was observed in groups C and N. In group C, PRL mRNA increased from day 2 and remained high until day 8.
In group C, poly (ADP-ribose) synthesis increased between days 2 and 4, decreased on day 6 to the level of day 0, and thereafter gradually increased until day 10. Administration of nicotinamide abolished the increase in poly (ADP-ribose) synthesis observed in group C during early pregnancy. In group N, the increase in PRL mRNA was completely suppressed.
It is suggested that the increase in PRL mRNA in early pregnancy may be mediated by increased poly (ADP-ribose) synthesis. The increase in PRL mRNA and poly (ADP-ribose) synthesis early pregnancy are felt to be caused by an increase in E2.
We as well as other investigators have shown that estrogen administration to the rat increased PRL gene transcription in the anterior pituitary (Maurer, 1979 , Seo et al., 1979 . We have also demonstrated that increased PRL synthesis in the rat anterior pituitary caused by estrogen administration might be mediated by an increase in poly (ADP-ribose) synthesis (Seo et al., 1986 (Colyer et al., 1973 , Lehman et al., 1974 , DNA repair (Hayashi et al., 1977) , gene transcription (Kimura et al., 1983) , and cell differentiation (Kanai et al., 1982) . (1) Animals Female Wistar rats, weighing 200-250g, were housed under controlled temperature and lighting (light from 0700-1900) and supplied with water and food ad libitum.
Pregnancy was induced by placing the females with males and was confirmed by the presence of a vaginal plug on the following day. This day as designated as day 0 of pregnancy. Nicotinamide (SIGMA), an inhibitor of poly (ADP-ribose) synthesis, was dissolved in phosphate buffered saline (PBS) and administered intra-peritoneally at a dose of 150mg/kg body weight twice daily (Kazumi et al., 1980) , starting on day 0 (group N). The control group was given PBS alone. 
Results
(1) Changes in serum E2 cocentration As shown in Fig. 1 , the serum concentration of E2 in Group C increased between days 2 and 4 (p<0.01), and on day 6 it decreased to the level of day 0. It remained low until day 12. No differences in serum E2 levels were observed between Groups C and N.
(2) Changes in PRL mRNA content. As shown in Fig. 2 , the pituitary content of PRL mRNA in Group C increased gradually between days 2 and day 6 of pregnancy. On day 6, the level was 2.31 times the value for day 0 (p<0.01), (3) Changes in Poly (ADP-ribose) synthesis.
In Group C, poly (ADP-ribose) synthesis increased between days 2 and 4, and the increase on day 4 was 1.7 times the value for day 0 (p<0.01) (Fig. 3) . On day 6, it decreased to the level for day 0, and slightly increased again until day 10, no significant difference was observed between days 0 and 10. With the administration of nicotinamide, the increase in poly (ADPribose) synthesis on days 2 and 4 observed in Group C was abolished. ( 4 ) Changes in pituitary PRL content and serum PRL concentration.
In the pituitary content of PRL there was no significant difference between Groups C and N, but in Group C it was slightly higher than that observed in Group N (Fig.  4) .
Serum PRL was widely distributed each day in both groups and no significant difference was observed between Groups C and N (Fig. 5) .
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Discussion
We have shown in in vivo (Seo et al., 1979) and in vitro (Seo et al., 1987) studies that administration of estrogen to rats caused an increase in poly (ADP-ribose) synthesis which was followed by increased PRL, mRNA.
There are several reports indicating that the estrogen level increases on day 4 (early) and on days 19-20 (late) of pregnancy in rats (Yoshinaga et al., 1969) . We also observed that the serum concentration of estradiol increased on day 4 and this increase was associated with an increase in PRL mRNA content in the anterior pituitary in rats.
Poly (ADP-ribose) synthesis in the anterior pituitary increased in early pregnancy in rat. The peak of poly (ADP-ribose) synthesis in the pituitary was observed on day 4 of pregnancy with a concomitant rise in PRL mRNA content. To determine if these changes in PRL mRNA were mediated by increased poly (ADP-ribose) synthesis, pregnant rats were administered nicotinamide, an inhibitor of poly (ADPribose) synthesis.
The administration of nicotinamide abolished the increase in poly (ADP-ribose) synthesis and PRL mRNA observed in Group C. It was suggested that the PRL mRNA increase in early pregnancy was mediated by increased poly (ADP-ribose) synthesis. No differences were observed in the serum estrogen concentration in groups C and N. From these results it is suggested that the increased PRL mRNA and poly (ADP-ribose) synthesis during early pregnancy was caused by an increase in estrogen.
There are many reports on increases in PRL synthesis during early pregnancy in rats (Amenomori et al., 1970 , McKay et al., 1982 . In group C, we also observed a significant increase in pituitary PRL mRNA content. Although PRL content was not significantly difference in Groups C and N, there was a tendency to have higher content in Group C. In early pregnancy, PRL secretion increased twice a day (PRL surges) until day 10 of pregnancy (Bridges et al., 1983) .
If pituitary samples had been obtained between surges, PRL content may have been higher than our data.
We cannot explain why poly (ADPribose) synthesis was not suppressed by the administration of nicotinamide after day 6 of pregnancy.
There was no significant difference in poly (ADP-ribose) synthesis in Groups C and N after day 6 of pregnancy. The control mechanism for poly (ADP-ribose) synthesis may differ between early and late pregnancy.
It is well known that PRL has a luteotrophic action in the early pregnant rat. When PRL synthesis and secretion are completely supressed during early pregnancy, it will cause abortion due to luteal insufficiency. Although the administration of nicotinamide abolished the increase in PRL mRNA caused by increased estradiol, no abortion was observed in Group N. Embryos were examined after day of pregnancy, but no differences in the survival rate were noted in C and N up to the last day of this experiment. Furthermore, no differences were observed in fetal weight in Groups C and N on day 12. These result may indicate that basal PRL synthesis and secretion may be sufficient for the maintenance of luteal function. The biological significance of PRL increase in early pregnancy should be still investigated.
